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the agreement at high pressure is generally poor, except for the empirical conelation of Niptulin and Krushenok (1989) which depends on a Weber number that includes the droplet concentration.
We propose a new semi-mechanistic entrainment correlation for Illy developed 
Introduction
The heat and mass transfer processes m annular two-phase flow are si@cantly affected by the droplet entrainment. The amount of entrained droplets is a h c t i o n of the liquid f i l m flow rate, and plays an important role in the prediction of burnout heat flux.
Burnout heat flux, which causes the liquid film to dry out apd hence the breakdown of heat transfer at the heated surface, is the most important design limit m nuclear reactor safety calculations. In order to predict burnout heat flux and other related phenomena mechanistically, a reliable conelation for the entrainment fiaction, ie., the fraction of entrained liquid, in annular two-phase flow is necessary. In addition, such a correlation can be applied to refine the general thermohydraulic calculations in annular two-phase flow. In particular, a correlation applicable for the high presbre flows would be helpfd in Nigmatulin and Krushenok (1989) . However, it has been shown that these correlations have narrow ranges of applicabdity and'or insufficient accuracy. The purpose of the present study is to develop a more accurate correlation for the entrainment fiacrion which could be used m both high-pressure and low-pressure applications. 
Previous Work

The Emerimental Data of Cousins and Hewitt
To evaluate the effect of various parameters on the rate of deposition, Cousins and Hewitt (1968) measured the droplet mass transfer coefficient using two closely positioned porous wall sections. These experiments were carried out m adiabatic, upwards, air-water flows in round tubes at near ambient temperature and low pressure, ie. 0.14 to 0.24 MPa.
A 2.2 m long and 9.5 mm (3/8 in.) I.D. bore acrylic resin tube was employed.
The distance necessary to reach an equilibrium condition is given by Kataoka and Ishii (1982) It was found that some of these data fall below the entrainment inception criterion limit of van Rossum (1959) . To ensure that the inception of droplet entrainment has been reached. only those data points whose gas velocity is larger than twice of the critical velocity, which is the mi ni mum gas velocity required for the onset of entrainment, are adopted in this paper.
Available Correlations
Several correlations have been developed for the entrainment fraction. Reviews of some of these correlations have been given by Ishii and Mishima (1989). In the present 
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Where psc is defined as:
However, as mentioned by Ishii and Mishima (1989), the diameter effect has not been included in it.
In figure 4 E, = t a n h ( 7 . 2 5~ 10-7We,Lu Re,025)
where W~I is defined m equation (2).
This correlation indicates that the equilibrium entrainment fkaction ,Eclo depends on the total liquid Reynolds number and Weber number. Since it was developed using a limited set of experimental data m atmospheric air-water flows, it is expected that the correlation may not apply directly to high pressure situations. seems to show that the equilibrium entrainment reaches a limit below 1.0, suggesting that whenever there is entrainment, there is also deposition; or whenever there is any liquid, some of it will be oa the walls. reasonably correlated by this correlation, the low pressure data are not. The deposition rate is represented m terms of the concentration of droplets m the gas core, C, and the deposition coefficient kD ( d s ) as:
At steady state, the rate of deposition &om the gas core is equal to the entrainment rate fiom the liquid film, ie., Surface tensions so it may be applied to other fluids mith some confidence even thou& it was derived speciiically for steam-water. 
Summary and conclusions
